From the bark of Cryptomeria japonica were isolated sugikurojins I (1) and J (2), and an abietane derivative (3) was obtained for the first time as a natural product. These structures were elucidated primarily through extensive NMR experiments. Sugikurojin I (1) has a unique skeleton incorporating an abietane diterpene and a 1,10-secocadinane sesquiterpene. Sugikurojin J (2) is a peroxyester of hydroxyabietane diterpene and isopimarane acid diterpene. Compound 3 was p-quinone acid, which occurred by cleavage between C-7 and C-8 of sugiol; it was deduced to [4-isopropyl-1(S),3,3-trimethyl-3,6-dioxo-bicyclohexyl-1,4-dien-2(R)-yl]-acetic acid. Also obtained in this investigation were three known diterpenes (4-6).
The Japanese cedar, Cryptomeria japonica D. DON. (Taxodiaceae), is one of the important forestry resources of Japan with a hinoki. It is planted in large quantities, and is widely used as a building material, thus a large quantity of its bark is meanwhile ejected in the production process of obtaining raw wood logs. Cedar bark was formerly used roof material thatching, for the exterior siding of houses, and in fencing but now is mainly burned without being used. Furthermore, in recent years incineration disposal itself has become difficult as Japan tightens controls on waste disposal. Therefore, we conducted a study of the ingredients of cedar bark aimed at determining new uses for the bark. We previously investigated an acetone extract from this bark and reported three new abietane diterpenes, sugikurojins D, E, and F, and two new abietanes incorporated with cadinanes, sugikurojins G and H, along with nine known compounds. 1) In this paper, we report our continued study of cedar bark and the isolation, purification, and structural elucidation of compound 1 having a unique skeleton which incorporates an abietane diterpene, and a 1,10-seco-cadinane, a peroxyester (2) composed of diterpene peroxy acid and diterpene alcohol, and an abietane derivative (3) obtained for the first time as a natural product.
The air-dried bark of C. japonica was milled and exhaustively extracted with acetone at room temperature for 6 weeks. The acetone extract was fractionated into seven fractions by column chromatography (silica gel), followed by repeated separation of their four portions by chromatography over silica gel and reversed-phase silica gel furnished sugikurojins I (1), J (2), and an abietane derivative (3), along with 8b-hydroxy-9(11),13-abietadiene-12-one (4), 2) 6a-hydroxysuginyl methyl ether (5), 3) and 16-pyhllocladanol (6). (Fig. 1 ). Its NMR data (Table 1) showed that the diterpene constituent-1 was ferruginol. We also observed an isopropyl group at d 0. .98 (dd, Jϭ8.0, 2.0 Hz), suggesting constituent-2 to be a 1,10-seco-calamenene 5, 6) or a 1,10-seco-cadinane-type sesquiterpene derived from cadinane-like a-cadinol, 7) T-cadinol, 8) cubenol, 8) and epi-cubenol. 9, 10) The gross structure of 1 was determined by analysis of the NMR data, including heteronuclear multiquantum coherence (HMQC), heteronuclear multiple bond connectivity (HMBC), and rotating frame nuclear Overhauser effect spectroscopy (ROESY) experiments. The HMBC experiment (Fig. 1 ) of 1 showed long-range couplings from H-2Ј to C-1Ј, C-3Ј, C-4Ј, and C-6Ј; H-3Ј to C-1Ј, C-2Ј, C-4Ј, and C-5Ј; from H-5Ј to C-1Ј, C-3Ј, and C-6Ј; and from H 2 -15Ј to C-3Ј, C-4Ј and C-5Ј. Thus, the aromatic moiety due to the sesquiterpenoid of 1 was deduced to be 1-hydroxy-4-methylene-6-substituted benzene with a partial structure a. Additional HMBC correlations between H-13Ј (14Ј) and C-7Ј and C-12Ј, H-8Ј and C-9, H-9Ј and C-8, and H 3 -11Ј and C-9Ј and -10Ј established the connectivity between partial structure b and an acetyl group. Furthermore, an NOE (Fig. 2) was detected between H-5Ј and H-7Ј confirming the structure of the sesquiterpenoid moiety of 1. Namely, constituent-2 was deduced to be 5-(2-hydroxy-5-methyl-phenyl)-6-methyl-heptan-2-one. The HMBC correlations between H 2 -15Ј and C-6, -7, and -8 and the NOEs between H-7 and H 2 -15Ј confirmed that the structure of 1 included ferruginol and 5-(2-hydroxy-5-methyl-phenyl)-6-methyl-heptan-2-one joined together by C atoms, which connected C-7 to C-15Ј. The a-substituted group at C-7 could be assigned from the NOEs between H 2 -6 and H-7, H-5 and H 2 -15Ј (Fig. 2) . Hence, the structure of sugikurojin I was established to be that shown as 1. The biosynthetic pathways of sugikutojin I (1) are proposed as shown in Chart 1. Aldol condensation of 6-ketosugiol (A) 11) occurred in Cryptomeria japonica and 15-oxo-a-cadinol (B) 12) occurred in Chamae- (Fig. 3) and a hydroxyferruginol (constituent-2) (Fig. 4) . The HMBC experiments (Fig. 5 ) of 2 showed long-range couplings from H 3 -19 to an ester carbonyl group at d 175.3, and from H 2 -6 and H-14 to a carbonyl group at d 199.0. Additional HMBC correlations between H 3 -17 to an olefinic carbon at d 144.5 and a vinyl carbon at d 146.5, established that 2 had a double bond at C-8 (14) and a vinyl group at C-13. Thus, the diterpene peroxy carboxylic acid moiety of 2 was 7-oxo-8(14)-en-peroxy-18 or -19 oic acid of isopimarane or pimarane. The NOEs between H-11b/H 3 -17 and H 3 -20, and H 3 -19/H 3 -20 enabled the relative configuration of the three methyl groups to be determined as b (Fig. 5) . Furthermore, from cedar, many isopimarane diterpenes 13, 14) have been obtained, but no pimarane diterpenes had been reported. From the aforementioned data, the diterpene acyloxy moiety of sugikurojin J was 7-oxo-8(14),15-isopimaradien peroxy-18-oate. 15) While, in the NMR spectra due to a hydroxyferruginol moiety of 2, a carbinol proton was assigned to H-7Ј by the 
